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5! :*té;;cjéisémahsaf bofh -bar-g-éa 4nd ROR aﬁiaa‘akigqeeeggfuuy migrated to the estuary:
7'4 100% of_radlo—tagged barged chmook and 65 96% of ROR chmook were observed
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' estuary to the ocean However it was iﬂ:n:ete_'a_'ri aa_-to-'vrh;ethet these fish were avoiding - e

e saltwater or were passwe,' :

¥ Gursory information based on gill ATPase and bacterial kidney disease levels
ey suggested that. smoits taken by avian predators tended (though not sagmncantly so) to e e
molted and 1 ore dlseased than other fsh c:ollected upstream Pre barged Bt
(p= 00005 ANOVA) _' o

ARsH T

| flSh were mgmﬁcantly less smolted than post barged or. ROR t"sh

B |ndeed the smolts taken by birds are less smolted ‘then'a dxrect link betwee
an be readily

g _condttion and predation _exnsts, and flsh condmon Is- somethmg that <

s_a_l_twa_ter_ en_try -t_Q_ a r,e”” er




B cs-.rr:-'cm_vsﬁs-'

| The goat af thrs study is to obtaln mformatlon at erI allow us to make
' recommendatrons concernrng how the f sh transportatlon program may be managed to _

. mrmmize the Ioss of fi sh in the estuary Spec fi _' 3 ob]ecttves of the 1998 prOJect year were'

_ as foIIows

| 1) Document mrgratcry behavror and survrval of transported and run-of the—rrver yearlrng;' g
spnng chrnook l!"l the iower Columbla Rlver and estuary to the ocean Che s
2) Determlne how the development and health status of mrgrants cof%eCtad at Snake
' "ZiRrver dams and transported relates to thelr behavnor and survrval |n the Columbla

i _R|ver estuary relate frsh qualrty and performance of barged f:sh to performance of

| 'run of the _rrver_ﬂs_h. _

_.3) Estabhsh the relatlonshlp between frsh behavror and physroioglcal mdlcators _of fish. .
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: ’NTRODUCT'ON .. _.

U time. We ; _spect that thrs variation in fish quality is reﬂected- in the ability of juv _
i salmonlds to perform varlous tasks fotlow ing traasportatron such as mroratron through L

y 'h_the estuary

"ﬁthe_l_ower_(;o_lumb; Rlver and successful passage h

: __':_Pnor research has found that 10 30% of radro—tagged Juvenrle chrnook salmon were R
taken by plscrvorous birds in ‘the: Columb a River estuary (Schreck ét ai 1996, 1997’) i '
a the total number of Columbia River yearling. .. ...

= 'thlS e_rcentage extends to all_mng_rants_ tha

_' 'example stress can reduce the quallty of outm|grants in terms of 'b'redatera\'re'rdahce
e (O]la and DaVIS 1989 O]la et aI 1992 '995 Mesa 1894; Schreck et al ‘1997)

smottrfrcatlon Mclnerney1964 Sohreck1982 o

o eﬁay_é@jcb_md reé.u]t-in;mé



G _':”:._:concentratlons of blr j
e the'freshwater Iens S__

_ kages between f'sh; quallty:and behavior are understood__

- oppor‘runxty exrsts to manage the mlmratron of;wvemle salmonlds *hrfwgh ’rhe Co!umbla

rnformatron were used thls year in addition to standard tags to better understand

' -vertrcal dletrlbutlon of ﬂsh m relatlon to water chemrstry (pnmarlly sahmty) and avran




KD:-l'é:véI_.s;

(barged and run—of-the Tiver), t:me of the season smoltiﬂcatlon !evels and B

might affect saltwater entry and survwal : i L




. METHODS




3 j:' of barged'flsh Fxsh radlo—tagged at Bonnewlle Dam were reteased on sxx dates in May o

and early June of 1998 Tlmmg of these releases was desngned (5 commde Wﬁh peak

- C29156




ur Onc_énﬂ'r"’ﬂo sign 1 wcs s
| d' The effectlve__dlstance at whuch we

' épaced a

rivermite 30,




R' lndmduals in the o
the estuary, the two

' llously monltor_the behewor of barg ed and
Q;As fish: were passmg;throu gh |

were used fo contl'
i 'lower estuary (below nver mlle 2
o boats tned to track f‘ sh of .dlfferent types (barged or R R) '-get equal representatlon

[V and a YSI model 85 DO/saEmrty meter were used to measure Wa’ter quallty

arameters su h as salm:ty, temperaf:ure and dzssoived oxygen. .Readings were taken,




_ Flsh were taken ff. of_'the barge at Bonne\nlle rad:o-tagged placed in aerated _ vewel!s
and transported Astona for holdmg and release FISh were held at the US Army '
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'was centnfuged and’ the plasma removed and |mmedlately frozen on dry lce Plasma R

.was stored at —80 oC. Glll fi Iaments were collected lnto a buffer solutlon (Zaugg, 1982)

-__and frozen on’ dry ice. Krdney tlssue of each fi sh was removed and frozen Fmaily, eaoh'
L 'f“ sh was autopsred and Goede Inde _was recorded as a measure of ﬁsh quallty (Goede

) _’_"and Barton 1990)

Degree of smolfifroa’uon was ostlmw—dd by measurmg g l :
0 "”'Gale' and Robm Schrock (USGS BRD Northwes’r Scnence

_|:d'neys were senf to Ron Pascho' L

_:Scrence Center Seattle) to test for th' e

' presence of bacterfal kldney d sease Presenoe and severlty of lnfeotlon was measured




o entry after release from ba.rges Examme the poss:bmty ' ___t':developmental stage at th e

time the f" sh reach thj tuéry (a funct:on of bargmg) affects S

"rwvai such that

. Statistical Analyses
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Statistical ’ahaiyse'jsf .we_rg-'pe:rfarmed--c;;j3'tih'e::fp owing grouips of fish: -

elemetry”fsh barged and OR ra g jectivel)
hysio Iogy’ f‘sh pre-bar ost—barged and ROR sprm hmook collectedfi







| RE§u9tTé"‘;'

Object:ve 1 Docum' :'tm:gratory behawor and surwval_-of transported and run of e

regression) fis




' whlch general!y mcreased throu "h me D:fference in travel tlme be 'een barged and




ty rates between releases (p—O 3982 and

_' or ROR ﬁsh (analyzed S 'parately) mortah

smat!er number (O /0) ended up on' .:;\n,e is _ nd TnlS may hwe bcm a, resaIL cf

h!Ch we dld not observe and Wthh
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' 'northern snd"'of the' 'stual'y (mlgratlon route 3)-_ . 'ﬁ-é':egi‘i‘é_fg_f‘?;é"c_a{é mxgrahon atte 5 :.: -
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s Z-:f.s'ur‘f'él'ce - Fish're rnamlng :'at the surface were. more villner ble to tern predatlon Th'

:"fi[reasons fshfrema th "rf:ce are unknown :
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_:smolts in the estuary 3 'and supports ou_r hypothesm hat_conditlon ffect

. _.'.:fISh taken by awan predators stlll needs to be analyzed | o

"'Objecz‘rve 3 Establfsh the reiatronsh!p between f" sh behawor and physyofogrcai
pred;ct;ve of successfuf ocean o

ﬂafors of fs" quehfy so thaf momtormg of ffsh may be
m barge Examme the poss:bmfy that deveiopmental stage at the SR

“in o’:




' awan predat__ .s and altwater adaptabllltyfentry :Tlrnrng
properly prepared for arnval on a physno!oglc

scales the smolt ha__ o be
' d the smolt shou|d also arrlve at a dally or tldally beneﬂcral t!me to

If a smolt iS il prupar J tu.

' ese two tlmrngs may also be rnter re!ated

av:an T

: enter s _ltwate. it may:behave |n such a manner as to keep lt more vulnerable to
| n the. oth‘er hand, the hydrodynamlcs of the estuary may glve smolts Irtt!e
a'\'r:t')_id_"saltyi}at'er- ifj'net’brép'a'red"td: béih_i_t_;”Thﬁr_é, 'e\?e'n'if t_h'ey av0|d awan B

103 a\nan predators . Sa|twater prefe .jnce testmg. 5‘_ "conduct

bérged._fis_h'.-"-Thé_fon:l'y_' O_b'sfe’nréibl_e dl ere m_waa for 'moratlon spe o

;';:'most!y due to the: rtrﬁcrally lmposed (by u

ze difference between the two groups U

o2




""Mlgratton pattems and saltwater ent; y hthe e

' -ATPase and BKD Ievels were not dlfferent between post barged and RO'

at"BonnewIle at the same ttmes Experl-

__fif smolt arnval_ln the: estuary IS tlmed correctly a mgmﬂcant amount of mortallty may be o

ater and W|ll therefore enter it ':ore qulckl' R

”stocks _from'wh h-{ht o_utmlgratmg chmook po: ulat|on are_orlgmatmg

.tlmes when terns and cormorants' a're not feedlng ( 5

prob"”bly not de!etenous to flSh surwval in all hkellhood |t is

ook outmlgrants '_ _' o

ompleted before speomc management e

should be done around the tlmmg assoes
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_ Flgure 1 Dally 1998 coliectlons of (A) ;uvenrle salmomds at Lower Gramte Dam and (B)'_
;'hatchery spnng chmook at Bonnewlle Dam Dates on wh;ch barged and run- of the—nver_

-'::_(“www cqs washmgton eduidartfpass com html ) whlch uses data from fhe Flsh
Passage Center (Portland OR) ' :

‘A Lower Granite Dam - :—4?'ro'tal |
. . T _omens Steelhead. ERR
R Hatchery Sprmg Chmo ok

6000004
4000001

2000004

-UB'_'o;,.»zd_g Gt e |

o]
' B. Bonneville Dam
%é; 20000+
10000
N
I
0 .
0-=

3B
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'_leferent letters indicate sugnlf cantly drfferent measures Ietters cannot be compared

“between dates. Statlstlcal results within dates and between groups are summarized in

Append[x 11, while results Withln groups between dates are summarlzed in Appendlx I

. iwéighg_(g)_:

Fork Length (cm).. .

4/28 52 §7 510 ‘5."15 518 5/23 5/24.. 530 6/

P're-_Ba'rged

Barged - Telernetry
1 7] Post-Barged
I RoR

ROR - Telemetry

e

'C20182



of radlo-tagged barged (“Barged Telemetry”) and ROR ("ROR Telemetry )yearimg
chinook salmen in1998. Speed was measured from the release site below Bonneville
-Dam to a monitoring statlon near the upstream end of the Columbia River Estuary (river
. mile 55. 5). Alireleases are indicated. Groups of fish:not used for a givenrelease (“NA”) .
' 'are mdlcated thhln each release date with’ both barged and ROR fi sh differences

was. present at o= 0 05, d:fferences between: groups W|th|n the date are |nd|cated wnth
letters above the values (LSD Test). Different letters indicate significantly different
measures; letters cannot be compared between dates. Statistical results within datés -
and between groups are summarized i in Appendlx I, whlle results W|thm groups between
: dates are summar:zed in Appendlx I

A4,

. O B.arged.3"-':'re!emetty . .
. ST : *
: : -®  ROR - Telemet .
%‘3" . : ) o o . .
E : _ o) ." 'y s ®e © o
g & oo’ ‘* % o Ro3 8 °
@ : o 63(% o..'ég - g (@ o o
2{%BT 02T YRTSG o
2 %0 "o © 5 00 © o @
=4 oo So & 0 @ -
- o & o} ) ) o
o
. o)
1 1 o .
O
0 s e e A T
4/29 512 5/7_5."10 5115 5/18 _ 5/23 5124 ~5/30 6/1
' B . [ ] Barged - Telemetry
: ROR - Telem’etry
= 3 . . L
o
E
B 2
o
& 1 ﬂ
® .
=3 NN N. _
s, lda A ia fla g 8

429 52 57 510 - 515 518 523 524 - 530 . 6/1

ey,
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o -washlngton eduldartlrlver html”) which.uses. data from the US Army Corps of

. :Englneers Northwestern DIVISIOr‘I (Portland OR)

-_h .
| .

i
.

-~ Mean Migration Speed (mph)
o

g "Flgure 4. Average dalfy dlscharge (kcfs) at Bonnevxlle Dam on the dates radlo-tagged
= :chmook were released into'the lower Columbia River Versus mean, mlgratlon speed ..
G (mph) in 1998. Barged and ROR ‘chinook are each: indicated. with' regression lines. and
' statistics. 'Data were taken from the: DART River Environment. (“hitp:/fwww. cgs.

200. .. . 250 300 350
S © . BON Discharge (kefs) .

'O Barged- Telemetry

r2=0.94

- _ . p=0.0000
® ROR - Telemetry 12=0.91
p=0.003

38
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- Flgure 5 (A) Percent of radw-tagged barged (“Barged Te]emetry”) and ROR ("ROR—- : o
- Te!emetry ) sprlng chrnook recaptured (detected) ator downstream of. the eX|t monltonng:‘_ S

'i(loglstlc regressmn) and if an effect was present at o= 0 05 dlﬁerences between groups B i
are indicated-with ietters above the values (last two. bars in each’ graph are overall group . .

~ values; 95% confidence intervals based on binomial variation after pooling over-all

- _releases are presented for these data).  Different letters indicate significantly different
values. Trends for either barged or RORfi sh (analyzed separately) across dates were:
also analyzed (logistic regression), though no trends emsted at a—O 05. . Statistical

' results are summarlzed in Appendlx I

A e

8 —

5 80~ -

B

o 60«

QJ .

B

T2 404

o - !

E . .

5 20 -

o. . N

50 4 . [——
B- I__—I Barged - Telemetry| -

2 40 4 .

R ROR-Telemetry

3 30 -

=

= 20 -

2

L 10+

SEENENE=REL
(o)) o o CD\"" i.OOOIC'D‘ﬁ‘IDP“ "D‘Q:‘
8B :::Qﬂﬂa T D AN O S0
<r_ Ts ST R TS BT R YS] Yo Yo BT BT %’m
o 8
39
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Figure 6 Specn‘" ic d[Sil’ibUtton between avian predator colonies of radlo-tagged barged -
("Barged — Te!emetry "), ROR (“ROR Telemetry") and sfress experlment (“Stress S
Expt ) yearllng chmook mortahtles for all 1998 releases combmed S -

40
304 1
20

' % of Total Released.

S0 F

éa31:Sand- i_sla'_rjd _

10

" Barged : 'T_ei_eme't:rj} .'

[ Ricelsiand. |~

: _'ROR--TeIemet'ry' S

. Fish Group

0

Stress Expt..
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'Fjgure 7. Locatlons of radro-tagged yearlmg chlnook salmon from all releases in the _ o
- lower Columbia. River estuary as observed from aarcraft |n ‘1998 Note clusters of '
chinook mortahties oA R!ce and East Sand !slands L

" 'Rige Island -

a1
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_ -Flgure 8 Mtgratlon routes of (A). barged and (B) ROR radto—tagged yearilng chlnook
_salmon tracked by boats from-alf 1998 releases in the lower Columbia River: estuary _
The main’ sthpmg channel, Astoria: Bridge, East Sand Island, and Rlce Isiand arg o

_ ._Iabe!ed on (A) and lnciuded onall subsequent maps

,f"

SN .

-~ Shipping - |
~ Channel

=
o

/ )
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o Flgure 9. (A) Typfca! fi sh mlgratlon routes, as determlned by boat tracktng, early (3 May PRE
.. 1998; two-upriver routes) and fate (27 May 1998; three downriver routes) in the saimon
o '-outmlgratlon - (B) Magnifi ed view of one fish's route; note that the fi sh moved upstream :

_on mcomlng tldes (: €., movement was' passwe) : : :

Finish

43

29189



Figure 10 (A C) Maxrmum salmrty {ppt) throughout the 1998 t"eld season in the Iower
Columbia River estuary at {A) the surface,. (By4 m, -and {C) bottom of the water-cofumn..
Data are a compilation of all readings taken: throughout the season by boat crews while
s trackmg fish. (D} Overlay of all boat-tracked fi sh migration: routes (Figure 8)with the
- surface salmlty profile (A) of the lower Columbia River estuary ‘The surface: prot" ile

commdes with-our ability to track the fish:(i.e.; in order:to hear- the radio signal, fi shhad

o be |n very tow sallnlty-water [<2 ppt] whrch was not present at 4 mor the bottom)

A Surface (< m

C. Bottom (>4 m)

[ ]<1ppt
F29] 1-15 ppt
EBR >15 ppt

D. Overlay
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: Flgure 11 (A) Mean plasma COFtISOI (ng/m! +SE) (B) mean glil Na+lK+ ATPase (umol
Pi/mg protein/h, +SE), and (C) proportion not infected with bacterial kidney disease
("BKD?”) of juvenile chinook collected: for physmioglcal analyses in 1998 ‘These fish were -
collected at Lower Granite Dam: (“Pre-Barged”), after barging on dates when radio~

- tagged fish were released (“Post-Barged”), and when: radio-tagged ROR flSh were.
.- released (* ‘ROR"). All releases are indicated. Groups offish not used fora given
“release (“NA™; not sampled, dueto lack of availability, for a given release (“NS"), orwith .
- zero values for a given release (“0" Y.are. mdlcated Within'each release date; dlfferences
' between types of-fish were compared: (ANOVA or Kruskal- Wallis Test for cortisol and .

ATPase; f or Fisher's Exact Test for BKD infection), and if an effect was present at

" a=0.05, differences between groups. within the:date are indicated with letters above the

valuss (L.SD Test for cortisol and ATPase and analys:s of means.for BKD Infection).

- Different lettérs indicate significantly different measures; letters cannot be compared
between dates. Statistical results’ within dates and between groups afe summarized in
Appendix II, while results W|th|n groups between dates are summanzed in Appendlx I

A 200 3
_1'50.*

100 |

Cortisol (ng/ml)

ATPase (umaclimg/h)

3] Pre-Barged

1.0 -
C - 1 Post-Barged

Proportion with- No BKD

@
M
O

52 57 510 515 5M8

524 530 61

45
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*Figure 12. () Mean weight (g, *SE), (8) mean length (cn, +SE), (C) mean gill Na#/ke

. ATPase (umol. Pi/mg protein/h, +SE), and (D) proportion infected with various Tévels of =~

bacterial kidney disease (‘BKD") of juvenile chinook collected in 1998 for physiological =~
analyses (“Pre-Barged”; “Post-Barged”,'and “‘ROR”) and from Caspian tems onRice. "
Island (*Avian Prey”). Data from fish collected for physiological analyses are pooled - -
- across all releases. Differences between types of fish were compared {ANOVAfor. - - .~

. weight, length; and ATPase; #* for BKD: Infection), and if an effect was presentat -

- 0=0.05, differences between groups are indicated with letters at the base of the bars _

- {LSD Test for weight, length, and ATPase). . Different letters indicate significantly -~ .~ =

different measures. Statistical results are summarized in-Appendix II. ' R

A el
504 o
04 = T

SROUS TR _ _
B 20, _ - o R _ _

Weight (g)

19 4

Fark Length (cm)

40 TI
i
|

30 |

20 -

to -

ATPase {umol/mg/h}

- High
"Medium

Low

BKD Infection Level

None

Pre-Barged Post-Barged ~ ROR. ' Aviarn Prey
46
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Fsgure 13. (A) Welght (g) (B) length (cm) and ( ) proportlon not lnfected wath bactenal

kldney disease (*BKD”) of juvenile chinook ‘used in saltwater preference testlng on three: ;

_datesin 1998. Barged fi sh were used on. the f rsttwo dates-and. ROR fish werg used on-

the last date. Rephcate means (N=2/date) were used for analyses ‘and the means of

~ these are shown below. Differences between dates were compared (Kruskal-Walhs i
Test: BKD data were arcsme transformed) no dlfferences exusted at a=0 05 Statastlcaf

A el | _ | |
' 504 T e e
40 T
30 - . N o T
20 - © o 8
10 4

Weight (g)

B .29_ ' o s o
15'.- 8 o B

10 -

- Fork Length (cm)

O Barged
©® RCR

Proportion with No BKD

May 1 May 17 May 31

a4
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S 'F'igu.re' 14 (A) Proportron in saltwater after 60 mlnutes and (B) proportlon in saltwater

S '.'after_ 120 minutes of. juvenlle chmook usedin. saltwater preference testmg onthree dates . -
- "in 1998. Freshwater was also present in each tarik used for testing. Barged fish were:
. used on the-first two-dates and ROR fish’ were used on the last date;’ Replicate: means

(N 2/date} were used:for analyses and the rneans of these are shown below L

_— transformed) no. dlfferences emsted ata 005 Statlstrcal results are. summarrzed in
_Appendrxl : : . RS A

0.75 -

<
£
o 0.60 -
e
2 0.45 - S
R O
£ 0.30 - :
3 SO
T 015 o R . ®
g b 0. 0 R -
£ 0.00 d— e
' B 20,75 - i
3. 2 ] O Bared
&, 0.80 - ; ane
= (| @ ROR
z 045 4L :
£ 0304 _ : : e
: . _
£ 0.15 - o
2. y O o
2 0.00 - —— . — :
o May 1 May 17 May 31
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'.'Appf?”d@'t_’és: L

|. Statistical results for tests within a fish type and between release datés for various - -

- measures. Also included are statistical resufts from saltwater preference tests and telemetry - '

- findings for recapture (‘Telemetry-Recap.”) and avian predation (“Telemetry-Surv.”),

Individual statistical tests are separated by horizontal lines. For each statistical test, the o .-

‘measure tested (response variable), type of test, p value, and total number of fish:used in.

~ the analysis (“T") are given. Also, the different levels in the test (“Release”) are given with-~

their respective value; standard error (“SE"), sample size (“N”), and; if applicable, the
differences between levels (*Diff.s"), as determined by a multiple comparison test, if the -

_ overall test result was significant (p<a=0.05). . A single factor ANOVA (*ANOVA”) with a 95%

LSD Test for multiple comparisons was used for most measures within fish types. A Ftest

~ with an analysis of means test for multiple comparisons was used for BKD measures. The

Kruskal-Wallis Test ("K-W") was used to analyze saltwater preference assessments and .
logisitc regression was used to analyze telemetry resuits. Groups of fish not sampled, due
to lack of availability, for a given release (“NS”) or.not measured (though available) for a

_ given release (“NM") are indicated. "NA” indicates non-applicability for the given column, -

and *NT" indicates that no statistical test or multiple comparison was conducted. Although

arcsine-transformed data were used in saltwater preference testing proportional data (BKD -
and number in saltwater after 60 ['60"] and 120 [*120"] minutes), “Values” given are the

actual proportions. Also, “Values” given in the saltwater preference results are means of
replicate means; there were two replicates per date (indicated under “N”) and 12-13 fish -
were in each replicate. For BKD measures and telemetry tests (“Telemetry-Recap.” and

- “Telemetry-Surv.” in the “Type” column), “N* indicates the number of fish used in the

proportion or percentage fisted in-the “Value” column. For telemetry tests (“Telemetry-
Recap.” and “Telemetry-Surv.” in the “Type” column), the type of test statistic used (F or 7
in the logistic regression (“LR”) is indicated in the “Test” column. Also, the “T” column
indicates the humber of values uséd in the logistic regression (though these are weighted by
the values given in the “N” column) and the “Measure” column indicates the factors used in _
the test (note that “Release” factors are categorical and “Rel. Date” factors are continuous).
Figure to which each statistical test refers is also indicated.

. Statistical results for tests within release dates and between fish types for various

measures. Also included are statistical results from seasonal comparisons between fish
types. Individual statistical tests are separated by horizontal lines. For each statistical test,
the measure tested (response variable), type of test, p value, and total number of fish used
in the analysis (“T") are given. Also, the different levels in the test (*Type”) are given with
their respective value, standard error (“SE”), sample size (“N”), and, if applicable, the
differences between levels (“Diff.s"), as determined by a multiple comparison test, if the
overall test result was significant (p<a=0.05). ‘A single factor ANOVA (“ANOVA"), or a
Kruskal-Wallis Test if T<30, with a 95% LSD Test for multiple comparisons was used for
most measures within fish types. A /* test, or F isher’s Exact Test (“Fisher’s”) if there were
only two levels, with an analysis of means test for multiple comparisons was used for BKD
measures. Groups of fish not sampled, due to lack of availabflity, for a given release ("NS™)
or not measured (though available) for a given release (“NM”) are indicated. “NA” indicates
non-applicability for the given column or that a type of fish was not used for a given release,
and “NT” indicates that no statistical test or multiple comparison was conducted. For BKD
measures, "N” indicates the number of fish used in the proportion listed in the “Value”
column. Figure to which each statistical test refers is also indicated. :
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~ Type ... 32 Measure _Test - - Pyalie i T. . . Release . Valbe.. . SE-.: N . Diffs - - Figure
ROR-Telermstry  Weight (g~ ANOVA ~ ~ " 06461. 93 5/15/08 4345 ~ 298 23 NT. A
B LIPS L UMt UL BB 3834 429 018 :
© 5/23/98 :38.51 299 . 14
524/98 - " NM . NM- - NM
_ : 5/30/98 .- 4042 263 24+
LU e R Sl '6/1/98 - 44,89 4985 400 o0 .
Length (cm) .- ANOVA = 098221127 5/15/98 1646 037 - 25 - NT~ . 28
Do S e U 05M8/98 15460 050 18
© 5/23/98 7 1615029 7025
o 524198 1528 0.25 20
'5/30/98 - 1612 0327 24
6/1/98 16.37.. - 0.54. - -15

Migiation  ANOVA 00126 B0 51588 235 005 2 A 3
Speed ST L L onems 244 005 14 AB
(mph) S0 52398 236 008 18 A

5/24/98 244 008 . .12 - AB

5/30/8 275 027 .9. . BC-
P L . R - AT 283 . 019137 6
Barge-Telemetry Weight (g) ANOVA "~ - 00001 207 4/29/98  33.00 242 24  BGDE ZA

5/2/98 2774 110 .20, A
. 5/7/98 3000 109 26 - ABC
5/10/98° 3148 093 19 ABCD
. 5/15/08 3255 126 24 BCD
© 5/18/98 2889 106 19 - - AB -
. 5/23/98 3891 - 111 .20 EF
¢ 5/24/98 © 3399 . 119 25  DEF
-5/30/98° . 34.08 228 - 14  CDEF
. R 6/1/38 . 3763 243 16.  F.
Length (cm)  ANOVA . D.0023° 207 ~ 4/29/98 ~ 1453 030 24 . BC 7B
S : S T bizigs 1389 047 20 A
5/7/98 1425 047 26 AB
5/16/98 1449  019. 19  ABC
5/15/98 1470 0.20 24  BCD
5/18/98 1415 018 19 AB
§/23/98 1515 0200 20 D
5/24/98 1454 015 25 BC
5/30/98 1457 031 14 BCD
B/1/98 1506 030 16 CD

Migration ANOVA 0.0000° 165 42998 156  0.09 15 A EE]
Speed 5/2i98 164 007 20 A
(mph) 517198 215 007 17 BC

510/98 222 014 13 BC
51598 205 007 21 B
518/98 200 007 17 B
5/23/98 195 008 18 B
5/24/98 216 008 23" BC
530/98 231 025 5 . BC
: 8/1/98 239 015 16 C
Posi-Barge. Weignt (g} ANOVA - 02447 82  4/20/98 2432 149 10 NT ZA
5/2/98 2510 197 10
5i7/98 2663 129 10
510/98 2048 254 8 -
5M5/98  NM NM - NM
5118/98 2034 - 324 A0
- 523/98 NS NS NS
524/08 3BT 254 &
5/30/98 2285 345 2
_ C L 6/1/98 2433 336 . 8
Length (cm)  ANOVA. - 00811. 72 4/29/38 1360 024 10 . NT . 2B
o . 5/2/98 1405  0:38. 10 .
5/7/98 1490 032 15
5/40/98 1506 047 8
515/98 1460 035 10
5/18/98 1445 042 10
5/23/98 NS NS~ NS
5/24/98 1458 045 6 -
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' 5/30/98 . 1330, . 0.80 | 2.
i e e e TR T Mg {348 0.8 6 Lo :
Cortisol .~ "-. ANOVA" """ '0.2758. 68 ~4/29/98 5820 ~ 910 . 9  NT . 1A ..
S S s L BI/9B 11892 4B.66 10 W

. 57198 F 130,36 3354 10

. 5/10/98. 13679 1483 T
5/15/98 - '81.16. - 10.64. 10
5/18/98 - 10035 27.40° 10 -
5/23/98" © NS . NS NS
'5/24/98° - 77.40.- 18500 5 -

.5/30/98° 8016 - 1816, 2
e e e L BM/98. 1 90.06:. . 3593 5 L
“ATPase .~ ANOVA- -~ ~ 01626 67  4/20/98 2646 152 O NT 16
IR T ' 5/2/98° 38413 . 468 10 R
5/7/98 .- '3460 272 9
510/98° - <3755 706 8
(5M5/98° 3020 . 3.08 10
5/18/98 ~ -27.62 . 214 9§ .
523/88 ~NS.© .. NS NS
5l24/98° 24186 382 5
. 5/30/98° - 1627 270 2
R -~ B//98° 3448 1024 5 _
BKD' - 0.06T8 9 4/29/987 0400 ~ NA 10 NT ic
| 5/2/98 0600 NA 10
57/98 . 0700 NA 10
- 510/98- 0125 - NA 8
5/15/98 - 0.500 - NA 10
5/18/98- ©- 0600 NA 10

523198 NS ° NA NS
5/24/98° 0167 NA 6
5/30/98 © 0.500 NA 2
R . - : : : 6/1/98° . 0000 NA 6
- Pre-Barge ~ Weight (g) ANOVA' " 00002 B84  4/29/98 . 2536 . 168 - 10 A oA
S o 5/2/98 2764 138 10 AB .
5/7/98- . 3075 209 10 BCD
5/1/68 2913 1.94 9 ABC
515/98  30.8¢ 187 10  BCD
5/18/98 3341 126 10  CDE
5/23/98 . 3485 163 10 DE
5/24/98 3860 244 10 E
5/30/98 3146 361 5 ABCD

6/1/98 NS NS NS NS

Length {cm) ANCVA 0.0001 &4 4/29/98 13.56 0.29 10 A 2B
52198 13.92 0.27 10 A
5(7/88 14.19 0.33 10 A

5(10/98 14.21 031 9 AB
5115/98 1429 027 10 ABC
5/18/98 1501 022 10 BCD
5/23/98 1506 026 10 cD
5/24/08 15.54  0.31 10 o]
5/30/98 1446 031 5 ABC

6/1/98 NS NS°® NS NS
Cortisol ANOVA 0.1611 84 4/29/98 103.75 17.88 10 NT 11A
5/2/98 112.55 16.79° 10

5/7/98 11475 14.97 10
5M0/A8. .-11862 1612 9
5/15/98- 15316 19.21 . 10
5/18/98 110.04°  13.18 - 15
5/23/98 12415 1227 10
5/24/98 . 158.18 17.57. 10
5130198 . 15326 2845 5
L : - B98N NS NS .
ATPase ANOVA 02540 80 4/29/98 - 2285 294 8 NT 11B-
5/2/98" 1837 268 10
5/7/98 . 25.0% 161 9
5/10/98 2613 391 9
5/15/98 2695 177 ¢
5/18/98 2206 256 10
5/23/98 - .26.24 200 10
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foa/g8 2747 347 - 0.
oo 5/30/98 0 1865 271 5
U BMIOB . NS NS~ NS

P ST T ER

L BRDT T AT 00175 9. 4129098 0400 NA 10 A T Tie
Lo ST sRI98 . 05000 NALL 100 :
“57/98 .. 0400  NA . 10,
SUUEMOM@8 0411 NA G 9. L
Y B/15/98. 0100 © NA . 40 e
| 5/18/98 . 0.300° © NA . 10 -
" B/23/98° 0700 NA 10 - :
U5/24/98 0500 - -NA 10 . ;
BI30/98. 0400 NA C 5 AT
. : I S G BB NS UNAL NSNS T
ROR . Weight(g) - ANOVA 00962 34 5A5/98  NM NM . NM O NT ZA

5/18/98 - 2593 484 -3
(5/23/98 3381, 490 10
5/24/198 3526 243 . 10
5/30/98 - 4859 7.14 10
N N e B/198 . 5900  NA - 1 -
" Length{gm)  ANOVA ;01390 44 - 5/15/98 1645 068 10 "NT . . 2B
- Tl BM8/98 14000 115 3. o
5/23/08 1685 0.52° - 10..
: 5/24/98 1549 035 10
5/30/98 17.04 084 10
- R 1. B/1/98 1880 NA 1. :
Cortisal . ANOVA . - 01004 44 5/15/98 100.34 1530 10 - NT 1A
: : L.t BlM8/98 128.70 . 5551 3. .
. '5/23/98 7586 1546 10
- 5/24/98 4304 709 A0
5/30/98 9138 19.55 10

T . o C L .- B/1/98 75.64 NA 1 - IR
‘ATPase ANOVA :0.3036 - 40 5/15/98 33.37 575 9 NT 11B -
T - 5/18/98 2669 920 3 . :
5/23/98 28.00 2,61 9
5/24/98 3302 271 10
5/30/98 2255 183 8
. 6/1/28 19.27 NA 1
BKD Zz 01918 6 5/15/98 0.100 NA 10 NT 11C
5118/98 0333  NA 3
5/23/98 0.400 NA 10
5/24/98 0300  NA 10
5/3G/98 0.800 NA 10
. 6/1/98 1.000 NA 1
SW Preference  Weight (g) KW 01017 6 &5/1-Barge 24.02 014 2 NT 13A
Co 5/17-Barge 28.07 2,25 2
5/31-ROR  40.54 5.85 2
Length {cm) K-W 01801 6 5/1-Barge 14.14 0.73 2 NT 13B
5M17-Barge 14.38 0.22 2
5/31-ROR  18.21 0.92 2 :
Arcsin(BKD) K-wW 0.8510 8 51-Barge 0.04 0.04 2 NT 13C
5M7-Barge 0.05 0.05 2
5/31-ROR_0.15 015 2
Arcsin(B0) K-W 0.6201 & 51-Barge 0.17 0.08 2 NT 14A
: i 5/17:Barge 0.21 013 2
- : e 5/31-ROR 043 (.26 2 i .
CAresin{120) KW © 01229 6 - -5/t-Barge. 0.04 0.04 2 NT 148
. R . © BM7-Barge 0.08 0.00 2 Co ’
: ) ) S - 5/31-ROR_0.24 0.07 2. - .
Telemetry- " Type LR-# 00030 2 . Barge 8407 NA 118 . B - 5A
Recap. : s : L _ ' '
g . ROR 8110  NA 127 A
Release. 0.0186 6 - 5/15/98 95.9 NA 43 B

5/18/98  89.2 NA 37 aB
5/23/9B  B4.4 NA 45 AR
" 5/24/98 844 NA 45 AB

Y]

5/30/58 . 737 NA 38 A
: 6/1/98 96.8 NA 31 B.
Type LR-F 0:0822 2 . - Barge 94.07 NA 118 NT. 5A
- . ROR 81.10 NA 127 .-
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Release - ©0.3460° T NT
I S 5M8/98 - URCY S
- 5/23/98. - 45
L L 5I24/98 . - 844, 45
IR -ic - 238
. . IR - 2 11 R 3
. 'Brg:Rel. Date: LR-F - SQ.7882. 10t . 4/29/98 C 247 NT S OBAL T
; i v i e BR298 0 L 20 : C
57198 - 26
510/98 - - 19
5/15/98 24
5/18/98 19
5/23/98 C 20
5124198 .25
" 53098 14
o RN - a 11 S 16 .
ROR Rel. Date LR-F - 0.3763 - 6 5/15/98. 25 NT 5A
5118/98 18
5/23/98 - .25
5/24/98 .20
5/30/98 24
. . . - ~ 6/1/98 15
Telemstry-Surv. Type LR-z* 0.0716 2 Barge 118 NT 5B
_ . “ROR- 127
Release 0.0340 . B 5/15/98 49 A
o -5/18/98 37 AB
5/23/98 45 AB
5/24/98 45, B
5/30/98 38 A
L : . 6/1/98 31 - B
Brg. Rel. Date  LR-3* 03982 10 4/29/98 - 24 NT 5B
5/2/98 20
5/7/98 26
5/10/98 . 19
5/15/98 24
5/18/98 19
5/23/98 20
5/24/98 25
5/30/98 14
. . B/1/98 16
RCR Rel. Date LR-F 04987 6 5/15/98 25 NT 58
5/18/98 18
5/23/98 25
5/24/98 20
5/30/98 24
8/1/98 15
- 53
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Appendix Il .

* Valge

. Diffs -

::Figura SR

oo o Relsase . Measure T . Type . N
w7 4029198 - Weight (g ANOVA 0:023 - 44 "ROR-Telemetry - NA~ . NA NA T NA 2A
TR oL PR - Barge-Telemetry: 33.00. ~ 242 24 B ST
' ~ 'Post-Barge 24320 119 10 A
- Pre-Barge - .25.36° . 1.68 100 A
o e o - ROR Lo L NAC NA' NA- -NA. 7 .0
Length.(cm) = ANOVA' . . 00402 44 ROR-Telemetry - NA~ * NA NA = " NA 2B
S : L : Barge-Telemetry 1453 030 24 B S
Post-Barge:: /" - 13.60 . - 0.24 10" AB
Pre-Barge - 1356 - 029 10 A
S - e ROR .. . NA " 'NA NA . NA S
Cortisol- Kwo 700338 18 - ROR-Telemetry’ NA . - NA NA. NA 1A
. i T © Barge-Telemetry: NA NA NA-  NA i
‘Post-Barge 5920 910 9 A
) Pre-Barge 10375 1788 10- . B
S ey ~__ROR - NA NA. . NA ° NA
ATPase K-w' 01489, 17 ROR-Telematry NA - NA, . NA NT | 11B
. ' Barge-Telemetry NA . - NA NA
Post-Barge . - 26.46 1.52 g
Pre-Barge 2285 2094 8
o : L ROR NA NA NA -
. BKD Fisher's 03034 2 - ROR-Telemetry ~ NA NA NA. NT 11C
i S : Barge-Telemetry NA .. NA NA - '
Post-Barge 0400 . NA 10 -
Pre-Barge” 0,100 NA 10
: - B ROR - - NA NA NA :
‘Migration ANOVA NT NT . ROR-Tefemeiry NA NAT ~NA NT 3B
Speed’ T ! Barge-Telemetry 1.56 0.09 15 .
{mph) Post-Barge NA NA NA
i Pre-Barge NA NA ‘NA
L . L . ROR NA NA NA
5i2/38 Weight (g) - ANOVA - 0.3907 4C = ROR-Telemstry - NA NA NA~ NT 24
i : _ Barge-Telemetry 27.74 1,10 20
Post-Barge 2510 1.97 10
Pre-Barge 27.64 1.38 10
: ROR NA NA NA
Length (cm) ANOVA- 0.894 40 RCR-Telemeiry NA NA NA NT 2B
Barge-Telemetry 13.89 0.17 20
Post-Barge 14.05 0.38 10
Pre:Barge 13.92 0.27 10
ROR NA NA NA
Cortisol K-W 0.8798 20 ROR-Telemetry NA NA NA NT 11A
Barge-Telemetry NA NA NA
Post-Barge 11882 18866 10
Pre-Barge 112.55 1879 10
ROR NA NA NA
ATPase K-W 0.0065 20 ROR-Telemetry NA NA NA NA 11B
Barge-Teiemetry NA NA NA NA
Post-Barge 3813 4.9 10 B
Pre-Barge 19.37 2.68 10 A
. - ROR NA - NA NA NA
BKD Fisher's 06849 2 ROR-Telemetry NA NA NA NT 11C
Barge-Telemetry NA ‘NA NA :
Post-Barge 0.600 . NA 10
Pre-Barge 0.500 NA 10
L ROR NA NA NA .
Migration “ANOVA NT NT ROR-Telernetry. NA NA NA 'NT 3B -
Speed Barge-Telemetry 1.64 0.07 20
(mph} Post-Barge NA NA NA
Pre-Barge: NA NA NA
- ROR .. NA NA NA
5/7/98 Weight (g) ANDVA 0.0744 46  ROR-Telemetry NA . NA NA  NT T2A
Barge-Telemetry 30.00 108 28 :
Post-Barge 2563 128 10
Pre-Barge - 30.75 2.0 10
ROR. NA NA NA
54
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- Length-{em). - ANOVA™ 0:1423° 467 - ROR-Telemetry - NA-i " 'NA CONTC I 2B
T A T B i, Barge-Telemetry 14.25 -~ 047 26 % . 7 e
B - PostBarge - 14,90 032 10
o .- Pre-Barge: 1449 033 - 10 -
s i e o SRORN NA T NAT - NAL
- Cortisol - K-W 10,7624 20 . ROR-Telemetry . -NA -+ = NA- NA-"NT 27 1A
S oot BargeTelemetry NA- © NACC T NA '
o . Post-Barge- .~ 130.36 3354 10
: "~ Pre-Barge 114.75  14.87- 10
R S ROR -~ - NA NA -~ NA L
ATPase K-w - 00118 187 ROR-Telemetry NA -~ “NA™ " NA -~ NA“ “ 118
v & - Barge-Telemetry NA - - 'NA- 7~ NA " NA-
- Post-Barge 3460 - 272 9. B
" Pre-Barge 26809 181 9 A -
e = . o RORC NA™ ‘NA CNA O ONAL T
© 'BKD" . Fishers 0.0198 -~ 2 ROR-Telemetry 'NA NA NA ~NA- 141G
B ' : .Barge-Telemeiry NA NA NA ~ NA
Post-Barge: -~ 0700  NA -~ 10 B
.Pre-Barge 0.100 NA 10 A
< L : . -ROR . NA NA NA NA. - .
Migration ~ ©  ANOVA NT- ‘NT ROR-Telemetry NA NA NA . NT © 3B
Speed . Barge-Telemetry 2.15 0,07 17 ‘ :
. {mph) Post-Barge NA NA NA
s ‘Pre-Barge NA NA NA
e L ... ROR - .. NA NA NA .
5M10/98 Weight (g) -ANOVA "0.4849- 36 ROR-Telemetry . NA NA NA NT - T2A
. : : ' S - Barge-Telemetry 3148 ~ 099 .18
. Post-Barge 29.48 2.54 8
7 Pre-Barge 2913 1.94 g’
- : ; e cROR NA NA . NA .
Length (cm) ANOVA 0.2007 © 36 °  ROR-Telemetry NA NA~ NA~  NT 2B
i . Barge-Telemetry 14.49 0.19 19 '
Post-Barge. 15.06 0.47 8 :
- Pre-Barge 14.21 .- 4.3t 9 .
L . _~ROR:: NA NA . NA :
Cortisol K-W 0.4914° 16 . ROR-Telemetry NA NA NA NT 11A
Barge-Telemetry NA NA NA
Post-Barge 136:79 1483 7 -
Pre-Barge 118.62 1612 9
ROR NA NA NA
ATPase KW G778 17 ROR-Telemetry NA NA NA NT 118
Barge-Telemetry NA NA NA
Post-Barge 37.55 7.06 8
Pre-Barge 26.13 3.91 9
ROR NA NA NA
BKD Fisher's 07941 2 ROR-Telemetry NA NA NA NT 11C
Barge-Telemetry NA NA NA
Post-Barge 0.125 NA 8
Pre-Barge 0.111 NA 9
ROR NA NA NA
Migration ANOVA NT NT ROR-Telemetry NA . NA NA NT 3B
Speed Barge-Telemetry 2.22 0.14 13
{mph) Post-Barge NA NA NA
Pre-Barge NA NA, NA
. ) . . - ROR . NA | NA NA
5/15/98 - Weight (g) ANOVA 0.0006 57 ROR-Telemefry 43.45 2988 23 B 2A
; : . Barge-Telemetry 32.55 1.26 24 A
Posi-Barge. NM NM NM NM
‘Pre-Barge 30.89 1.87 10 A
: . ~ROR . . NM NM NM  NM-
Length (cm) . ANOVA 00000 79 ROR-Telemetry 16.46 0.37 25 B 2B
: Barge-Telemetry 14.70 020 24 A
Post-Barge 14.60 0.35 10 A
Pre-Barge 14.29 027 10 A
. . ROR - 16.45 068 .10 = B )
Cortical ANOVA G.0078 30 ROR-Telemetry = NA NA NA Na 11A
Barge-Telemetry NA NA . NA  NA
Post-Barge 81.16 10.64 10 A
" 'Pre-Barge 15316 19.21 - 10 B
:Bh’
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ROR..

100.34"

4530,

. ATPase. K-wW- ‘ROR-Telemetry: . -NA - NA: NA . NT - 11B:
- : Barge-Telemetry NA“.: . NA: . NA . .
- " PostBarge . - .30.20- - 308 10 .
*_Pre-Baige 26.95: AT 8
e e ROR . -~ ..~ 3837 ¢ BF5-1.9 . .o
~"BKD i 0.0507 - ROR-Telemetry ” NA """ " -NA“““NAT ~NT 5 1iC ~
) Barge-Teiemetry  NA- - - ‘NA -~ “NA . =+ = s
. Post-Barge 0.500 " NA: 10
o S Pre-Barge -~ 3100 --NA° 10~
o : R ~.__ROR 000 NALC 100 . .
Migration- ANQVA - 0.0002. 45" ROR-Telemetry 239 © ~0.05 ~:24 - B - 3B
- Speed : . n.. - Barge-Telemetry 2.05° . 007 21 0 A !
{mph) L PostBarge . ~ NA . : . NA. - NA NA"

L ] L Pre-Barge - NA NA . NA = NA - T
R ' ‘ : RS ROR : NA. . “NA NA - NA K
5/18/98  Weight (g) ANOVA 0.0852°. 60 ROR-Telemetry 3834 420 18+ NT 2A

PRI : : Joonii - Barge-Telemetry 2889 0 1.06 - 19
s Post-Barge 2934 - 324 - 10
. o Pre-Barge 33:41 1.26°-.-10
) . B L .. __ROR - 2593 4.94 3 . )
Length (cm) ANOVA 0.0722 60 ROR-Telemetry’ 1546: 050 : = 18 NT 2B
RS Barge-Telemetry 1415 - 018" 1% : o
Post-Barge 14.45 0.42 10 -
) L . Pre-Barge 15.01 022 10
T - ROR - 14.00 115 3.
Corfisol KW 04518 237 ROR-Telemetry: NA .~ NA- - NA® NT 1A
i : : Barge-Telemstry NA © - NA NA
- Post-Barge 100.35. 2740 10
) Pre-Barge 110,04 t318.. 10. .
L . . o - ROR - . 12870 5551 . 3 - .
ATPase - K-wW 0.5152 . 22 - ROR-Telemetry NA NA. NA. © NT 11B
! : ' . <o . Barge-Telemetry - NA . NA: NA .- - )
‘Post-Barge’ 2762 - 214 9
Pre-Barge 22.06 25 10
_ _ ROR 2669, 920 .3
BKD P 03724 3 ROR-Telemetry NA NA NA NT 11C
Barge-Telemetry NA NA NA
Post-Barge 0.600 NA 10
Pre-Barge 0.300 NA 1c
ROR 0.333 NA 3
Migration ANOVA 0.0000 31 ROR-Telemeiry 2.44 0.05 14 B 3B
Speed Barge-Telemetry 2.00 0.07 17 A
{mph) Post-Barge NA NA NA NA
Fre-Barge NA NA NA NA
ROR NA NA NA NA
§/23/98 Weight (g) ANOVA 0.6253 54 ROR-Telemetry 38.51 2.99 14 NT 24
Barge-Telemetry 36.91 1:.11 20
Post-Barge NS NS NS
Pre-Barge 34.85 1.63 10
. . ROR 33.81 4.80 10
Length {cm) ANOVA 00331 65 ROR-Telemetry 16,15 0.29 25 B 28
Barge-Telemetry 15.15 0.20 20 A
Post-Barge NS NS NS NS
Pre-Barge 15,06 0.26 10 A
5 = S .. . ROR 15.65 . 0.52 10 AB -
Cortisol K-w 0.0191 - 20 ROR-Telemetry - NA NA NA . NA MA -
o Barge-Telemetry- NA . NA NA NA o
Post-Barge NS NS .. NS NS
Pre-Barge 12415 1227 10 B
. ROR 75.86 1546 10 A
ATPase K-W 0.6831 19 ROR-Telemetry NA NA NA NT 118
Barge-Telemetry NA NA NA
Post-Barge NS NS Ng
Pre-Barge 26.24 200 10
: . s ROR ) 2800 261 9
BKD Fisher's 0.3699 . 2 ROR-Telemelry NA . NA: NA NT 11C
L Barge-Telemetry NA'° = NA NA
Post-Barge NS NS NS
56
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NA

Barge-Telemetry

e L Pre-Barge. A ¢
- R Lo e a CROR L v 04000 NA A
Migration: ANOVA T0.0003 36 ¢ 'ROR-Telemetry - 2,36 0.06 - . 18
.- Speed.: - SEERE . . Barge-Telemefry 1.95° - 0.08 18 A.. 70
“(mph) “PostBarge: T NA GiNAT L NA CNA 0 Hl
: S Pre-Barge oo UNARTUUUNA L CNATTTUNATT DO
R T Pt Lo T RORLLE G T UNAY L NAT D O NAL L NA
o Bl24198 Weight{g). . “ANOVA'- 01931 . 51" .- ROR:Telemetry .- NM. "7 "NM NM - NT=
ST e e . Barge-Telemetry 3399 - 149 25 -
Ve ~Post-Barge' .. - <3167 . .254 B
_ "~ Pre-Barge:. 3860 244 10
R i L v cRORGE T 3526 2,43 18- TEPTI
Length (cm) - ANOVA 00137 71 -ROR:-Telemetry ~15.28 025 20 B C2B
SR : T . . Barge-Telemetry: 1454. - 015 25 Ao
- Post-Barge’ 1458.: 045. 6 - AB
- Pre-Barge 15.54° . 0.31 10 B.
. . ROR 15.45 0.36 10 B R
Cortisoi - .~ KW 0.0004 25 ROR-Telemetry NA  'NA - NA. _ NA 11A
: : : Barge-Telemetry "NA NA NA NA. '
' Post-Barge - 7740 1850 5 A
Pre-Barge 158.18 1757, 10 B
. ) B : ) .. .ROR 43.04 7.08 10 A TR
ATPase KW - 01442 25 ROR-Telemetry. NA- NA NA NT 11B
Barge-Telemetry NA NA NA
Post-Barge . - 24,89 3.a2 5
Pre-Barge 2717 3.47 10
. . . oo - RORCT .33.02 2.71 10.... - :
BKD 7 © 0388 3.1 . ROR-Telemetry . NA NA NA ~ " NT 11C
S ", Barge-Telemetry NA NA NA :
. Post-Barge 0.167 - NA 6
- Pre-Barge 0.500 NA 10
L P E . . ROR . - 0.300 . NA 10 . .
Migration ANQWVA - 0.0106 35 ROR-Telemetry  2.44 0.08 12 B 3B°
~ Speed ’ "' Barge-Telemetry 2.16 0.06 23 A
{mph)- Post-Barge - NA NA NA-  NA
Pre-Barge NA NA NA  NA
) ROR NA . NA NA NA :
5/30/98  Weight (g) ANCVA 0.0388 55  ROR-Telametry 4042 263 24  AB 2A
Barge-Telemetry 34.08 2.28 14 A
Post-Barge 22.85 345 2 A
Pre-Barge 31.46 3.61 5 - A
: ROR 48.59 7.14 10 B
Length {cm) ANCVA 0.0014 55 ROR-Telemetry 18.12 0.32 24 BC 2B
Barge-Telemetry 14.57 0.31 14 A
Post-Barge 13.30 0.80 2 A
Pre-Barge 14.46 0.31 5 AB
ROR 17.04 0.84 10 c
Cortisol K- 0.1294 17 ROR-Telemetry NA WA NA NT 11A
Barge-Telemefry NA NA NA
Post-Barge 80.16 1816 2
Pre-Barge 153.26 2845 5
ROR - 81.38 19.55 1§
ATFPase K-wW 0.1075 15 ROR-Telemetry NA NA NA NT 118
Barge-Telemetry NA NA NA
Post-Barge 1627 270 2
Pre-Barge - 1865 2.7 5
. ROR .~ " 2255 . 188 8 .
BKD . 07622 3 ROR-Telemetry NA NA NA  NT.. 11C
Barge-Telemetry NA' NA NA
Post-Barge 4:500 NA 2
Pre-Barge 0.400 NA 5
) L . ROR- - 0.800  NA 10 S
Migration K-W 0.0956 14 ROR-Telemetry 2.75 627 9 NT B
Speed Barge-Telemetry 2.31 0.25 5
(mph} Post-Barge NA NA NA
- Pre-Barge NA NA, NA
ROR: . NA NA NA S
6/1/98 Weight (g) ~ ANOVA 0.0172 37 ROR-Telemetry 4489 495 14 B 2A
: o 243 16~ AB -
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